Horicon and Fox River
National Wildlife Refuges
Draft Comprehensive Conservation Plan and Environmental Assessment

Table of Contents

Chapter 1: Introduction and Background ... ssssesssses

INEFOGUCTION oot
The U.S. Fish and Wildlife SEIVICE ..ottt
The National Wildlife REfUGE SYSTEM ...
The Great Lakes Basin ECOSYSIEM .........ccvieiiriinicisestss et ea s ebe st
HOFICON IMIAISI ... bbb
Horicon National Wildlife RETUGE ..o
Fox River National Wildlife REFUJE ......covivieiiececss et
RETUJE PUIPOSES ..oviceiicicieisis ettt ettt bbbt st
RETUGE VISIONS ...t

Horicon National Wildlife REFUGE ......ccviriciccecsc e

Fox River National Wildlife REFUGE ..o
PUrp0oSe and NEed fOr PIAN ..o
History and EStabIISIMENT ..o

Horicon National Wildlife REFUGE ......coveerierirceesere e

Fox River National Wildlife RETUGE ...
LEOAI CONTEXE ..vuvviviicvcicieies ettt ettt bbbttt

Chapter 2: The Planning ProCess .........cccomrerenmnesessssnessssssssssssssss s sssssssssssssssssssssssessssssssssseases

INEINAl AGENCY SCOPING vvvriereericeeiesereeeieeeeess st ess s ee s e ss bbb s s s b s b b s r et s s s
OPEN HOUSES ...ttt bbb bbbttt
FOCUS GrOUD IMEELING ...uvvvevviiieieies ettt ettt b bbbttt
Summary of Issues, Concerns and OPPOFTUNITIES ........cvvvreeeerrceieireresre e eees

Horicon National Wildlife REFUGE ...

Habitat ManagEMENT ..ottt a s s
Wildlife MaNAGEMENT ........cccviveeerircesee et nns
VISTEOT SEIVICES ..v.viveiiieiiiei ettt bbbt
State HIGhWa 49 ISSUES .....ccuvveeiriieiieiisiieies sttt st snse s s
CUITUFAT RESOUICES ..ottt bbb
Visibility of Horicon NWR as a National RESOUICE .........ccvrieerirrinnenieerceesee e

Fox River National Wildlife REFUJE ......ccovcverciicccsee et
Wildlife MaNAGEMENT ........cccvivceeireerree s nns
Habitat ManagEMENT ........cciriirieciree ettt srens
VISITON SEIVICES ...t
CUITUIAT RESOUICES ...ooceieeeietsiiei ettt bbb
AdMinistration and LOGISTICS ......cuvrveerieerireiriieicisereiseeesese ettt
Preparation, Publishing, Finalization and Implementation of the CCP ..o,

Chapter 3: Refuge ENVIrONMENL ...t ss s s s s sss s ssseanans

Horicon National Wildlife REFUGE .......ccveieeiiecsee sttt

Horicon and Fox River National Wildlife Refuges / Draft Comprehensive Conservation Plan

1



10010 (Vo3 (o) TP 15

CIIMALE ..o bbbttt 16
Ge0l0gy aNnd GIACIATION .........c.ieiiiiiie e 18
SIS b 19
RS0 72Ut 0| 0] (o] TR 20
WIIABINESS REVIEW ..ottt 22
Archeological and CULUIAl VAIUES .........ccieiivricirece et 22
Social and ECONOMIC CONLEXL ......vuivrierireirierieirieises ettt 23
NALUFAI RESOUICES ...vvuviieiieieieieeietsiseis ettt 28
HADITALS ...vvve s 28
WILETE oo 28
Migratory Bird COnServation INILIALIVES ..........ccveerreeriiiiiieseee e 32
Wildlife Species of Management CONCEIN ........ccoveeieriensessetss s sees 32
Horicon NWR Current Refuge Programs: Where We Are TOUAY ......ccocvvveeneennnnsnneeesssssssesseenes 32
HabItat RESTOTALION ....cvvieiceeicisccieie et 33
Habitat Restoration 0N the REFUGE .......cceveiiiicicieee s 33
Habitat ManAgEMENT ......cccccvieiicrir et 34
Managing Water Impoundments and Moist SOil UNItS ..o 34
Mowing on Grasslands and Wet MEAUOWS .........ccccueveerieriiniinieserssesssse s 36
HAYING ON GIASSIANGS ....c..voeeriiciieieceesceeeee ettt et nrenns 37
Prescribed Fire on Uplands and WELIANdS ... 37
WIIAFIre PrEPar@UNESS ....c.cvivveceiiciieseeee ettt bttt 37
Controlling INVASIVE PIANTS ........cuivieririeeerseseesce ettt 37
HaDItat MONITOTING ..o 39
Aerial Infrared — GIS TECANOIOGY ....cvvevirciceictse e 39
GraSSIANGA SUIVEYS ....oueeiiieereiieii ettt ettt ettt 39
PreSCriDEd BUIMING ....c.vuiiiiiiiiieiee s 39
Wildlife Monitoring and RESEAICK ..........ccouciiviieiiieiie et 39
SUIVEYS ANU CENSUSES ...vuvverieeeeeiretses e ees sttt sttt ee st es 39
Studies and INVESTIJALIONS ..o 41
Wildlife MANAGEMENT ..ottt 42
Disease Monitoring and CONEIO ...........covrierininiececese ettt 42
NESE STTUCTUTES .ottt bbbttt 43
Predator and Exotic Wildlife CONIOl ..........ccoverieiiiiisssseeeeee s 43
COONAINALION ACTIVITIES ....ovuveieicirieireie ettt 44
Interagency COOTAINATION ..ot 44
Public Recreation, Environmental Education and OUII€aCH ..........ccovvinininininieeeeeseiene 44
HUNBING oottt ettt r s 46
FISNING .ovvtett s 46
Wildlife ODSEIVALION ..o 47
Wildlife PROTOGIAPNY .....covieicereesce ettt 47
Wildlife INEEIPrEtAtION .......c.ceivriiiiiieiie e 47
Environmental EQUCALION ..ot 47
Volunteer and Friends CONIIDULIONS ........cveuririririereresee et 47
0= o 0 TSSOSO 48
Archaeological and CUItUIal RESOUICES .......cvvvieiirireieieisieissee et 48

Horicon and Fox River National Wildlife Refuges / Draft Comprehensive Conservation Plan

1



0 T 10 TEoT=Y 1T L TP 48

Fox River National Wildlife REFUJE ......cccvvcericcrscer st 48
INEFOTUCTION ..o bbbttt 48
CHIMALE .ot 49
B0 o0 =] 01V U0 ST PR 49
SUMACE HYAIOIOGY v 49
Archeological and CULUIAl VAIUES .........ccceiiiriiiiece et 49
Social and ECONOMIC CONLEXL ......vuirrierireiriirieiceines ettt 49
NALUFAI RESOUICES ...vvuviieiieicreiseieesiseis ettt 53

HADITALS ... 53
WILET e 57

Fox River NWR Current Refuge Programs: Where We Are TOGAY ........ccoveveereiniinininineeieiseieisensinsins 58

Habitat MaNAgEMENT ..ottt 58
HabItat RESTOTALION ......ovuieieiieieec et 58
Wetland RESLOTALION ........cvveeirieeiieirieiiceice ettt 58
Dry Prairie RESIOTALION .......cvivevieeiciiscisiieiste ettt st 58
0ak SAvanNa RESTOALION .........ceuieriierieiriireis et 59
Water LeVel MaNAgEMENT ..ot 59
MOiSt SOIl MANAGEMENL .....vvieiveiciercesie ettt 60
PrESCIIDRA FIFE ..oeiceiei ettt 60
HAYING .ot 61
Controlling INVASIVE PIANTS ......ccvieicriereeeis sttt 61

VEOELALION SUIVEYS ...verieieiieie ettt ettt 61
Vegetation and Habitat SUIVEYS .........coiiiicceesss e 61

Wildlife MANAGEMENT ..ottt 61
Wildlife SUrVEYS @nd CENSUSES .......c.cvrurirrireerieerieereeeseesieee e esess ettt ssens 61
NEST STTUCTUTES ...ttt bbbttt 65
Pest, Predator, and Exotic Animal CONIOl ... 66

COONAINALION ACTIVITIES ....ovveieiieieieir ettt 66

Interagency COOTAINATION ..ot 66

Partners, Volunteers and Cooperating Organizations ...........cccoevvenvsienniessiensessesss s 66

Public Recreation, Environmental Education and OQUETEACH ........ccvoveiveeeieeeee et 66
DEET HUNTING ..ttt 67
LAW ENFOTCEMENT ..o 67

Chapter 4: Refuge Management ... sssssssssssssssss s sssssssssssssssssseases 68

Horicon National Wildlife REFUJE .......cceviiriicsscce s 68

Future Management Direction: TOMOITOW’S VISION ........ccoerririenierinirersneiseenceeseseeseseseesesseeens 68
RETUGE VISION oottt ettt bbbt 68

Goals, ObJectiVeS and STIAEJIES .....ccivvicerierrrsrrerss e nres 68

Fox River National Wildlife REFUGE ..ottt 79
Future Management Direction: TOMOITOW’S VISION ........ccoeviieiinieisieissesiseessessssessssesessssessens 79

A Vision for Fox River National Wildlife REFUJE ......cccvveeirricciiicsssscs v 79
Goals, ODJECtIVES AN SEIALEYIES .....ovivreereerrreirerrireire ettt 80

Horicon and Fox River National Wildlife Refuges / Draft Comprehensive Conservation Plan
iii



Chapter 5: Plan Implementation ... s s sssss e ssssesssses 88
New and EXIStING PrOJECTS ....cvcviiviiieiiieicissis ettt 88
Horicon Refuge Operating Needs PrOJECTS ......cccc et ees 88

Fox River Refuge Operating Needs PrOJECTS ......ovirriiiiiniisiise e 91

Future Staffing REQUIFEMENLS ........cvieicirieiss ettt sttt 92
Partnership OPPOITUNITIES .......cccircerscesieee e nes 92
Step-down Management PIANS .........coiiiiie s 92
Archeological and CULUIAI VAIUES .........covieviiieiieicsiesse sttt 92
MONITOriNG aNd EVAIUALION ......v.cveviiiciericcris et 94
Appendix A:  Draft Environmental ASSESSMENL ..o 97
Appendix B:  GIOSSAIY ... s 163
AppendiX C:  SPECIES LiSt ... 169
Appendix D:  Draft Compatibility Determinations .............ccooeesenmensenssmssesessessessessesssssssesssssessense 187
Appendix E:  Compliance ReqUIr€mMeNts ...........cocoocrcrerrnsensenssssssmsssssessesssessssssssssssssssssessessesseseas 223
Appendix F: Priority Refuge Operational and Maintenance Needs ..........cccocovverevcressrrcssnncnnen. 229
Appendix G:  Wildlife Species of Management Concern, Horicon NWR .............cccoovrrrrcnne. 231
Appendix H:  Mailing List ...t ssssssssssssssss 24
Appendix I: List Of Preparers ... sssssssss 245
Appendix J:  Bibliography and References Cited ... 249

Horicon and Fox River National Wildlife Refuges / Draft Comprehensive Conservation Plan
iv



Horicon and Fox River
National Wildlife Refuges
Draft Comprehensive Conservation Plan and Environmental Assessment

Last of Tables

Table 1:  Watershed Characteristics, Horicon Marsh, Horicon NWR .........cccvvmnnneneeneins 22
Table 2. Socioeconomic Characteristics Dodge and Fond du Lac Counties, WiSCONSIN .......cc.ccovrvreerrennnn. 24
Table 3:  Area of Land by Land-Use Class For Dodge and Fond du Lac Counties (thousands of acres) ........ 26
Table 4:  Dodge County Employment and INAUSERY DALA .........covrvreeriririnineerieenceneseisseeseeeseseesesseeeeees 26
Table 5:  Fond du Lac County Employment and INdUStry Data ........ccccovevvvicniniienniness s 27
Table 6: 1995 Recreation-related Expenditures (1995 $ in thousands) of Visitors to Horicon NWR .......... 27
Table 7. Mississippi Valley Canada Goose Population Estimates (1948-1990) .........cccocevveerrenierienseennns 28
Table 8:  Furbearer Trapping Totals, 2000-2005, HOIMCON NWR ......c.ciiiiiiiiinininissceeee e 44
Table 9:  Socioeconomic Characteristics, Marquette County, WIiSCONSIN ..........covvvimenreeeneinieninsinssnsinens 52
Table 10: Marquette County Employment and INAUSERY DAta ...........ccoevrrneenieeninncnreseeseeseeeseeseeeeenes 53
Table 11: Summary of Spring 2004 Waterbird Surveys, FOX River NWR ..o 62
Table 12: Marsh Birds Detected Per Point, FOX RIVEN NWWR ......coieiieieciecee st s 62
Table 13: Ten Most Common Bird Species Documented on Fox River NWR, Summer 2003 ..........cc.ccovvvennee. 63
Table 14: Bird Counts by Habitat Type, FOX RIVEF NWR ........ccovviiieicsrcss e 63
Table 15: Frog and Toad Point Count Surveys, FOX RIVEr NWR .......ccoiiiiiissssscisnsssscenen s 63
Table 16: Sandhill Crane Survey Results, 1994-2005, FOX RIVEr NWR ........cccccovvrrininninneneeseesceneeees 64
Table 17: Long Lake Fish Population Survey, 2004, FOX RIVEr NWR ........coovriininrnnerereesceseseeseeeees 64
Table 18: Fox River and Backwaters Fish Population Survey, 2004, Fox River NWR .......c..ccccovvvveenicnnnnns 65
Table 19: Muir Creek Fish Population Survey, 2004, FOX RIVEr NWR ........ccccoeiiiniieenessesseesesse s 65
Table 20: Additional Staffing Required to Fully Implement the CCP by 2021, Horicon NWR .........cc.cccovvnaee. 92
Table 21: Step-down Management Plan Schedule, HOrcon NWR ... 94
Table 22: Step-down Management Plan Schedule, FOX River NWR ... 95

Horicon and Fox River National Wildlife Refuges / Draft Comprehensive Conservation Plan

v



Horicon and Fox River
National Wildlife Refuges
Draft Comprehensive Conservation Plan and Environmental Assessment

Last of Fligures

Figure 1.  Location of Horicon NWR, Dodge and Fond Du Lac Counties, WiSCONSIN ..........ccovverievinreniiennns 4
Figure 2:  Location of Fox River NWR, Marquette County, WISCONSIN ........couririrrimnrerereeneisessissississsnnins 5
Figure 3:  Historic Vegetation of the Horicon Marsh (18503) .........c.ccceuiuriiinininenineeeeeeisssesessisnins 8
Figure 4:  Southeast Wisconsin and Location of HOrcon NWR ... 16
Figure 5:  Conservation Lands in Southeastern Wisconsin, HOricon NWR .........cccooeevrvieinnceinencnnnnenns 17
Figure 6:  Location of Rock River Watershed, HOFCON NWR ..o s 21
Figure 7. Current Landcover of Horicon NWR (2006 ClasSification) ............cccovveeeineiniisnesiessensensenns 29
Figure 8:  Impoundments, HOTICON NWWR ..ot 35
Figure 9:  Existing Visitor Facilities, HOMCON NWR  ........c.coiiiissssssses s 45
Figure 10: Current Land Cover, FOX RIVEN NWR ..ottt 50
Figure 11: Historic Vegetation of the FOX RIVEr NWR ...ttt 51
Figure 12: Future Habitat Conditions of HOrCON NWR ........coviicrrcnscss s 74
Figure 13: Proposed Visitor Facilities, HOrCON NWR ........c.cccoiviiiececssesse e sssse s 77
Figure 14: Future Vegetation Cover, FOX RIVEF NWR .......cccovviiiniisisse et ses 82
Figure 15: Current and Proposed Visitor Facilities, Fox River National Wildlife Refuge ...........ccccocvvvinienee 86
Figure 16: Current Staffing Chart, HOMCON NWR ..ottt 93

Horicon and Fox River National Wildlife Refuges / Draft Comprehensive Conservation Plan

V1



